function, whereas hh is regulated only by the repressor
D
, one of the founding alleles that has been used extensively for the genetic characterization of the locus, alters the activity of ci and abolishes that of an adjacent gene, pangolin/Dlef1, which plays an essential role in Wg signal transduction (see Schweizer and Basler, 1998 ). Here we have overcome these difficulties by identifying a true null allele and generating genomic transgenes that carry all or only some of the activities of the ci ϩ locus inserted at other chromosomal locations, enabling the generation of mutant cell clones by Flp-mediated mitotic recombination (Xu and Rubin, 1993 ).
Identification of a Null Allele of ci A candidate null allele of ci is ci

94
. This mutation was generated by the imprecise excision of a P element located in the promoter region of the ci gene (Slusarski et al., 1995) . Homozygous ci 94 mutant embryos die and display a segment polarity defect with a deficit of naked cuticle (Slusarski et al., 1995) . We determined the molecular lesion of ci 94 by sequence analysis and found it to contain a deletion of 5 kb, from nucleotides 10,997 to 15,927 (numbering according to Ahmed and Podemski, 1997). This deletion removes the promoter and the first exon of ci and consequently the sites for transcriptional and translational initiation. Thus, ci 94 represents a bona fide null allele of ci. Figure 1D ). This phenotype is absent in ci
ci Cell Encodes a Truncated Form of Ci that Acts as a Constitutive Transcriptional Repressor
Cell
/ci
94 animals rescued by 3A-3C), regardless of where they arise, except for large clones in the notum that are associated with weak two copies of the ci ϩ transgene ( Figure 1E ). upregulation of a ptc-lacZ gene. Strikingly, clones located very close to the A/P compartment boundary abolCi Functions as a Repressor of hh Transcription ished Ptc and En expression ( Figures 3B and 3C ). Since Clones of cells homozygous mutant for ci 94 (and thus elimination of Ci leads to a loss, rather than a gain, of completely lacking any Ci product) were generated by ptc and en expression, we conclude that Hh signaling Flp-mediated mitotic recombination using the ci ϩ transnormally upregulates the expression of these genes by gene (see Experimental Procedures). ci Ϫ clones located creating an activating form of Ci rather than eliminating in the A compartment ectopically express a hh-lacZ the expression or activity of a repressing form. reporter gene, albeit at levels lower than those of endogenous hh-lacZ expression in P compartment cells (Figure 2A Figure 2D ). Thus, Hh signalhh at wild-type levels ( Figure 2C ). However, smo mutant P cells of discs that express Ci ubiquitously from a ing might generate the activating form of Ci merely by stabilizing the intact protein that has an inherent activattransgene fail to express hh ( Figure 2D) smo mutant P compartment cells ( Figure 4C ). Thus, Ci U 5A, ci 94 mutant cells located in the A compartment invariably express dpp-lacZ. However, the level of expresfunctions as an activator form of Ci, but it does so only in Hh-receiving cells, indicating that the activating funcsion was less than that observed in wild-type cells located along the A/P boundary. About 30% of the clones tion of the Ci U protein depends on Hh signal transduction. We conclude that the prevention of proteolysis to also caused nonautonomous expression of dpp-lacZ in neighboring cells at higher levels than inside the mutant Ci-75 is not sufficient to cause Ci to function as an activator and that activator function requires an addiclones ( Figure 5A ). To determine whether dpp-lacZ expression observed both within and surrounding clones tional Hh-dependent step.
of ci 94 mutant cells is due to ectopic Hh expressed by the mutant cells (see Figure 2A) 
Regulation of Ci by Hh: Evidence for a Control
Step criterion.
Immunoprecipitation and Western Blots
The Combination of Three Transcriptional Activities 
